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Accelerator	  Test	  Facility	  (ATF)	  academic	  potenLal	  
•  ATF	  as	  facility	  with	  modest	  size	  

advanced	  electron	  beam	  accelerator	  
has	  unique	  capability	  to	  provide	  
graduate	  students	  with	  hands-‐on	  
experience	  with	  an	  operaLonal	  
accelerator	  

•  Students	  learn	  the	  basics	  of	  the	  
accelerator	  physics	  principles,	  
accelerator	  operaLon	  and	  
equipment	  

•  Students	  come	  in	  touch	  with	  
advanced	  acceleraLon	  concepts	  –	  
accelerator	  physics	  of	  21st	  century	  

•  ATF	  scienLfic	  program	  commiVee	  
approve	  this	  course	  as	  important	  
part	  of	  the	  ATF	  mission	  	  



Goals	  of	  the	  course	  

•  Introduce	  students	  to	  the	  
field	  of	  experimental	  
Accelerator	  Physics	  

•  Demonstrate	  e-‐beam	  
techniques	  and	  diagnosLcs	  
used	  in	  Advanced	  Accelerator	  
Concept	  experiments	  at	  
Accelerator	  Test	  Facility	  

•  Teach	  students	  to	  model	  
experiments,	  compare	  model	  
results	  with	  measurements.	  

  

3 Credits!  
Register Now! 

Topics covered:  

• Design of accelerators and 

theoretical models 

• Beam diagnostics 

• Computational techniques 

• High-brightness sources 

• Novel ways of acceleration 

 

Contact Information:  
Prof. Mikhail Fedurin (fedurin@bnl.gov), Prof. 
Dmitry Kayran (dkayran@bnl.gov), Prof. Diktys 
Stratakis (diktys@bnl.gov) 
Brookhaven National Laboratory  
http://www.bnl.gov/atf/ 

“The ATF is a perfect place to learn how to deal with 21st century 
accelerators. You would have hands-on experience with modern 
accelerators  and  will  learn  how  to  tune  and  operate  it” 

Advanced Accelerator Laboratory at Accelerator 
Test Facility (ATF), BNL, Spring 2015 

Course: PHY 542 
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Experimental Demonstration of 
a Tunable De-chirper 



Syllabus	  (spring	  2015)	  
•  Course	  overview,	  administraLve	  issues.	  	  
•  MagneLc	  measurements.	  ATF	  tour,	  Safety	  training,	  Magnet	  field	  map	  of	  basic	  

accelerator	  beam	  line	  components:	  dipole,	  quadrupole,	  chicane	  	  
•  Review	  of	  beam	  sources,	  source	  physics,	  space-‐charge	  and	  simulaLon	  codes.	  

Electron	  gun	  operaLon,	  quantum	  efficiency	  measurement	  	  
•  Magnet	  basics,	  concept	  of	  beam	  emiVance.	  OperaLon	  of	  quadrupole	  and	  

solenoidal	  magnets;	  magnet	  misalignment	  effects;	  beam	  imaging	  
•  Transport	  of	  parLcle	  beams.	  Beam	  AcceleraLon	  OperaLon	  of	  radio-‐frequency	  

caviLes,	  phase-‐dependence,	  alignment	  errors,	  dark	  currents	  	  
•  Beam	  DiagnosLcs,	  emiVance	  measurement	  techniques.	  OperaLon	  of	  posiLon	  

monitors;	  beam	  profile	  monitors;	  energy	  analyzer;	  emiVance	  measurement	  with	  a	  
magnet	  scan	  	  

•  Coherent	  Synchrotron	  RadiaLon	  (CSR).	  Experimental	  demonstraLon	  of	  CSR;	  
magneLc	  bunch	  compression	  	  

•  Masking	  Techniques.	  Beam	  masking	  techniques	  and	  bunch-‐train	  producLon	  	  
•  Advanced	  accelerator	  concepts.	  Wake-‐field	  demonstraLon	  	  
•  Student	  PresentaLons	  	  

PHY542	  web	  page:	  
hVp://www-‐case.physics.sunysb.edu/wiki/index.php/PHY542_spring_2015	  



Class	  structure	  

Class	  intro:	  
Theory,	  descripLon	  of	  used	  
techniques	  and	  diagnosLcs	  

Computer	  class:	  
Modeling	  and	  
simulaLons	  

Control	  room:	  
DemonstraLon	  and	  
measurements	  

Home	  work	  

30-‐45	  min	  

60	  min	   60	  min	  

1	  group	   2	  group	  



EvaluaLon	  (spring	  2015)	  

PHY542	  web	  page:	  
hVp://www-‐case.physics.sunysb.edu/wiki/index.php/PHY542_spring_2015	  

ü  Student’s	  performance	  will	  be	  evaluated	  based	  on:	  	  
ü  acLve	  involvement	  in	  the	  laboratory	  (75%	  of	  final	  grade);	  
ü  presentaLon	  of	  a	  project	  topic	  (25%	  of	  final	  grade).	  

	  
ü  Project	  topics	  are	  mostly	  taken	  from	  Physical	  Review	  LeVers	  publicaLons	  

that	  describe	  breakthrough	  research	  conducted	  at	  the	  ATF	  or	  similar	  
faciliLes.	  Students	  will	  pick	  a	  published	  paper,	  study	  it	  and	  	  accelerator	  
methods	  used	  in	  it	  and,	  finally,	  present	  their	  findings.	  

ü  20	  min	  talk	  will	  be	  presented	  in	  the	  class	  at	  the	  end	  of	  the	  semester.	  
PresentaLon	  have	  to	  cover:	  1)	  experiment’s	  goal	  and	  setup;	  2)	  technique(s)	  	  
used;	  3)	  potenLal	  applicaLon	  



Syllabus	  (2016)	  
List	  of	  experiments:	  
	  
•  Group	  A:	  Beam	  source,	  control	  and	  focusing	  

–  A1:	  Measurement	  of	  quantum	  efficiency	  
–  A2:	  MagneLc	  measurement:	  

	  	  
•  Group	  B:	  Beam	  diagnos9c	  techniques	  

–  B1:	  EmiVance	  measurement	  with	  a	  quad	  scan	  
–  B2:	  EmiVance	  measurement	  with	  a	  screen	  method	  
–  B3:	  Phase-‐space	  mapping	  

	  	  
•  Group	  C:	  Electromagne9c	  effects	  on	  par9cle	  beams	  

–  C1:	  Coherent	  synchrotron	  radiaLon	  
–  C2:	  GeneraLon	  of	  bunched	  beams	  
–  C3:	  Advanced	  accelerator	  concepts.	  Wake-‐field	  demonstra8on	  	  

•  Students	  Presenta9ons	  	  



EvaluaLon	  (2016)	  
ü  Student’s	  performance	  will	  be	  evaluated	  based	  on:	  	  

ü  acLve	  involvement	  in	  the	  laboratory	  (20%	  of	  final	  grade);	  
ü  lab	  report	  (60%)	  
ü  PresentaLon	  (20%	  of	  final	  grade).	  

	  
ü  Students	  will	  prepare	  two	  Reports	  and	  one	  PresentaLon	  during	  semester	  

ü  Reports	  and	  PresentaLon	  from	  each	  of	  different	  group	  areas	  
ü  Content	  should	  include:	  1)	  theory	  of	  the	  experiment	  and	  explain	  the	  

objecLves;	  2)	  technique	  used	  to	  obtain	  data;	  3)	  detailed	  data	  analysis;	  
4)	  conclusion	  remarks	  	  

ü  PresentaLon	  will	  be	  at	  the	  end	  of	  semester.	  Will	  require	  beVer	  
preparaLon.	  Will	  be	  performed	  at	  front	  of	  the	  class.	  To	  avoid	  the	  overlap	  
topics	  will	  be	  distributed	  at	  beginning	  of	  semester	  among	  students	  



Support	  materials	  



Accelerator	  Stewardship	  program	  



Ariel(Nause,!Tel7Aviv!Univ.,!winner!of!the!2014!RHIC!&!AGS!Thesis!Award!for!his!thesis!
“BeaJng!the!Shot7Noise!Limit:!CollecJve!InteracJon!OpJcal!Noise!Suppression!in!Charged!
ParJcle!Beam”.!

At!the!2013!BNL!Young!Researcher!
Symposium,!Nathan(Cook,(awarded!for!
his!talk,!"Impurity!Free!Ion!Beams!
Accelerated!by!a!1!TW!CO2!Laser".!!
!

Center(for(Accelerator(Science(and(EducaFon(
at(SUNY(SB.(Director(–(Prof.(V.(Litvinenko(
New!hands7on!graduate!course!!

The(ATF(and(graduate(educaFon(

10!The!ATF!7!!a!dedicated!Accelerator!Stewardship!facility!!


